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WE CLAIM: ^ 

A cancer peptide, functional portion or derivaiive wherein the peptide 
is encoded by a nucleic acid sequence consisting of amnion of SEQ. ID NO: 2, wherein said 
pomon encodes a peptide inamunologically recogni2^d[^y antigen specific cytotoxic T 
lymphocytes, ^ 

^ ^\>V A cancer peptide, functional por^&Tf*or derivative thereof wherein the 

peptide is encoded by a nucleic acid sequence consistina of SEQ. ID NO: 3 or ponion 
thereof 

'{U '^^^^^"^ ^ cancer peptide consisting of a porrion of SEQ. ID NO; 4 or 

derivative thereof, wherein said portion is immujfi^logically recognized by antigen specific 
cytotoxic T lymphocytes. 

^ ^ A cancer peptide consisiii^^f SEQ. ID NO : 5 or pomon or deri vativ e 

thereof. 



A cancer peptide, portion or derivative thereof according to claim 2-4 

^ A 

or 5 wherein the cancer peptide is iminunl^logically recognized by HLA restricted cytotoxic T 

lymphocytes, / - x ^ 

^ A cancer peptide, portioi^r derivaiive thereof according lo claim "2=^ 

ori^wherein the cytotoxic T lymphocytes are MHC class I restricted- 

A cancer peptide, ponion or dserivative thereof according to claim -2^ 

\ 

oiy?' wherein the cancer peptide is derived from a cancer selected from the group consisimg 
of: a non-Hodgkins lymphoma, leukemia, Hodgkins lymphoma, lung cancer, liver cancer, 
metastases, melanoma, adenocarcinoma, thymoma, colonVancer, uterine cancer, breast 
cancer, prostate cancer, ovarian cancer, cervical cancer, blai^er cancer, kidney cancer, 
pancreatic cancer and sarcoma. x ^ 

^A'^V A cancer peptide, pomon or derivative w^eof according to claim's^ 

orS'wherein the cancer peptide or portion thereof is present on pripiary breast tumor isolates 
and melanoma cells. 

'^•^'^ ^ cancer peptide, p^k^pn or derivative thereof according to claim^ 

wherein the peptide is encoded by a nucleiciacid sequence^onsisting of SEQ. ID NO: 51. 
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^\ ^ A cancer beptide, ponion or denvan ve Thereof according to clainvsr 

wherein the cancer peptide consisrs of the amino acid sequence: 

. . ^1 ASGPGGGAPR (SEQ ID NO.' 25), or derivative thereof, 

Jfl, A cancer pepiiae according to claim >^rfunher consisiing of < 
addition of 1 to about 10 amino acids h the N-tertninus of SEQ. ID NO: 25. 

A cancer pepiideVccording to claim J^fiirther consisimg of an 
addition of 1 lo about 5 amino acids at iKle N-terminus of SEQ. ID NO; 25. 

(2j .l"^^ 4^ cancer peptideAponion or derivative thereof according lo clainj^ 

wherem the cancer peptide consists of the J^ino acid sequence: 
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an 



SGPGGGAPK CSEQ. JD MO: 39). 


The cancer peptide, pArtion or derivative thereof according lo c\vaxx\J2f^ 
wherein the cancer peptide consists of the am\no acid sequence: 


ApAARASGPGGGAPR (Sfid iD NO: 26J y 
The cancer peptide, pomon or derivative thereof according lo 
wherein the cancer peptide consists of the aminoVacid sequence: 

^GPRGAGAARASqPGGGAP^\sEQ. ID NO: 45). ^ 
A cancer peptide, portion oroerivative thereof according to claimy2 
wherein the cancer peptide consists of the amino acJ^ sequence: 
TVSGNn-m (SEQ. ID NO: 15). 
^ A cancer peptide \r analog thereof consisting of the amino acid 

sequence: 

Xaa|Xaa2 Xaa3GPGGG 
amino acids, Xaaa is Ala, Thr. VaU Leu 
substitution, and Xaa4 is Arg or Lj's. 


wherein Xaai is no amino acad or one to 1 0 
-3 is Ser or a consep/ative amino acid 


n 


The cancer peptide according to claim ^wherein the conser\'ative 
amino acid at Xaaa is selected from the group consWng of Ala, Val, He, Leu and Thr. 


AWiENDED SHEET 


+z I in] RAt ' T-042 * p . oTs/oi f f 

PCT/US9S/ 19609 


65/1 - 


1.7. 


The cancer peptide\accor4ing to claim wherein Xaaj is at leasi one 


The cancer peptide according to claim 1 8 wherein Xaaz is Ala, Val or 


amino acid selecTed from the group consistmg of Ala, Gly, Arg or combinations ihereof 

Thr, . . 

|2A I The cancer peptide acAordmg to claim 1 S^herein Xaa2 is Ar^ 


>rding to claim lyg/w herein Xaa* is Arg and 
oup consisting of Ala, Gly, Arg or 


The cancer peptide acc^ 
Xaai is one to 5 ammo acids selected from 
combinations thaeof. 

^\ ^ . ^ A cancer peptide, po^^n or derivative thereof encoded by an 
alternative open reading frame consisting 
. \yU A cancer peptide, po 

wherein the peptide comprises the amino acid 


where 


L^QERRVPR (SEQ. ID NO 


S EQ. ID NO. 3, vanani or homolog thereof 


or derivative thereof according ro clairo ^ 


sequence; 
47). 



A cancer peptide, ponic n or derivative thereof according to claim 2< 
wherein the peptide comprises the amino acid sequence; 
^ AAQERRVPR (SEQ, ID NO: 4). 

. ^ A^l^maceutical comp^JMion comprising at least one cancer peptide 

? 'according to claims /-24, ^ or 2^ and a pha^acautically acceptable carrier, 
^ ^ '1^^ ^ pharmaceuticajscomposition consisting essentially of a peptide 

1^^ having a ponion of SEQ- ID NO. 4, said jranion is immunologically recognized by antigen 
JS specific cytotoxic T lymphocytes* a peptide&yin^SEQ. ID NO: 5, SEQ. ID NO: 14, SEQ. 
O ID NO: 25. SEQ. ID NOS: 34-38, 41. 42, 46, 4^r combinations thereof and a 
phannaceutically acceptable carrier. 


A mimunogen>comprising the cancer peptide according to claiin§^24. 


or alone or in combination with h least one immunostimulatory molecule, said 


immunogen ^^^s antigen specific cytotV^c T lymphocytes,^ 
/\' h p\w|'P^^ A immunogen according to claim ^C^herein the 
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iramuucsxiinulaiory molecule is an HLA molecule. 


An isolated ^ucleic acid sequence consisting of a ponion of SEQ ID 
NO: 2, orhomolog thereof, whereiii said portion encodes a peptide immunologically 
recognized by antigen specific cytotoxic T lyrnphocytes. 

^/ ' ^! An isolated nu\leic acid sequence consisting of SEQ ID NO. : 3 or 

portion or variant thereof. 

i*^^ An isolated nuclWc acid sequence according to claim^ wherein the 

nucleic acid sequence encodes an alterriarive open reading frame gene product. ^ 

An isolated nuclerc acid sequence according to claim ^whaxeln the 
sequence encodes an amino acid sequenci 

ASGPGGGAPR (SEQ ID T^.: 25), or derivative thereof 
^ An isolated nuclei^j^id sequence encoding the 0RF2 peptide of SEQ 

^A'^V An isolated nucleic afcij sequence according to claim 36 wherCLn the 

nucleic acid sequence encodes a cancer pep^df having the amino aicid sequence; 

r y 

An isolared nucleic acid iequence according to claim p6 wherein the 
nucleic acid sequence encodes a cancer peptide naving the amino acid sequence 
n . AAQERRVPR {SEQ. ID NO: 46) 

J ^ according to claims ^-37 or 

A host organism transformed or uransfecteU wiih a recombinam 
expression vector according to claim \ 

A host organism according to claim 'Jd' wherein the hosi oxgamsm js ari 
^ antigen presenting cell, 


. LAAQERRVPR (SEQ. ID NC 


A recoxn^jinani expression vipcior comprising the nucleic acid sequence 
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^ 4 >^ ' An oligonucleotide c^sisting )f a nucleic ac^d^sequen^e 

y complementary to the nucleic acid sequence atcordir g to claims 3^-2/ or ^ 

^\ A recombinant virus cckiprisii g a recombinant virus which has 

incorporated into a viral genome or portion thq^eof tHe nucleic acid sequence according to 


claims 32-3^ or SS, 


A recombindGT virus according 
one gene encoding an xmm unosrimularory molecule 


IQ claim 0 further comprising at lease 


fL\ The recombinant virus accordiT g to claim ^ wherein the virus is 

selected from the group consisting of retrovirus, bacul&virus, Aiikara virus, fou^lpox. 


adenovirus, and vaccinia virufi 


)vims, an< 


peptide is derivedfrom melanocytes. 

A recombinant vtiHis according 


The recombinaai vims accordin^o claim ^ wherein the cancer 


claim ^ wherein the 

moleculb. 

n^H^foiraed or Iransfecred with the recombinani virus 


in immunostimulaipry molecule is a HL A 
^ , ^ iX^^ ^ A host^^rganism 
m ^ ^yaccordmg to claim or^^ 

An isolated antibody or ^ligen binding portion thereof rhai binds ihe 
cancer peptide, or portion thereof encoded by SEQl ID ^O- 3. 

M; An isolated antibody that binds a dancer antigen consisting of SEQ ID 
NOS: 5, 6, 14, 25, 34-38, 41, 42, 46, 47 or a fragment |hdreof 

Jsk^ An isolated anub^y that binds thelcancer peptide, antnaen or variant 
'■^ thereof of claimyll , 

^ method of producipl^ recombin^t cancer peptide or portion 

thereof comprising; 


a. 


msemng a 



sequence of SEQ ID NO.: 3 
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or portion or variant thereof, or a portion or variant of SEQ ID 
NO, 2, into an Expression vecior; 

b. cransfendng the expression vector imo a host cdl; 

c. cuUming the bost\ceU under conditions appropriate for 
expression of the qancer peptide or ponion iJiereof; and 

. d. harvesting the recdmbinant cancer peptide, or ponion thereof, 
fll A method according to claim ^^/Srther comprising in step (a) 

inserting a nucleotide sequence encoding an HLA class I molecitle, or portion thereof into iht; 


expression vector, 
mammal comprising: 


A method of detecting the nresence of cancea* or precancer m a 


contacting a nucleic Wcid sequence of SEQ ID NO.; 3 or portion 


or variant thereof, or 
biological sample a 


c. 


a ponion of SEQ ID NO. 2 \\'ith a test 
A taken from the mammal under 
conditions allowing ipx a complex to form between the 
sequ«ice and th^ 
detecting the co: 
comparing the amours of 
amount of mRNA fro 
wherein an increased 


A in the test sample with an 
known noraial biological sample, 
ount of mKNA from the test sample is 


melanoma. 


indicative of cancer or precancer, 
A method according to claim 5p wherem the cancer or precancer is 

A method according to claim 5^ wherein the biological sample is from 


breast tissue. 


A method of detecting an CAG-| genomic nucleic acid sequence m a 
biological sample comprising: 

contacting the genomic'^cleic acid sequence with SEQ 
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ID NO,: 3, SI » or porcion or variant thereof under condiuons lo 
allow coniplekes lo form beiween the genomic nucleic acid 
sequence; and 
detecting ihe cokplex, 
A method of detecting tMe cancer peptide or portion thereof according 
laims /-3^?^'or ^ in a biological sample cDmprisins: 

contacting The sample with antibodies specific for Sitid cancer 
peptide u Kier conditions lo form an immune complex, and 
yyX^ b, detecting the present :e of the immune complex. 

A method of prev enung or i ihibiung cancer in a mammal comprising: 


b. 


a. 


administering to the mammal an effecii\^e ara^unbfcf the cancer peptide, or portion thereof 

/ ^5 >> 1 . 

according to claims Z-^, or //, alone or in con bmation wiih an HLA molecule, said 

amount is effective In preventing or inhiiitinaU^^ « ancer in the manimal 

A method of inhibiting iLela loma in ^ mammal comprising: 

exposing TUympnoc>tes in \ntro to a cancer peptide, lumor^ 

aaugen or pbrtion\tli»edf according to c\a\ms^'^,p£ or 

alone or in combinaticL with an MHC molecule for a time 

sufficient to elicit cancer pepride specific T lymphocytes; 

b, administeringuhe cancer peptide specific T lymphocytes to ihe 

mammal in an Mioum ^ficient to inhibit the melanoma. 

A method of preventing oiunhibinng cancer in a mammal comprising 

admmistering to the mammal an effective amount oSihe cancer peptide accordmg to claims 

d'2^f 26 or ^ alone, or in combination with an HLA mb^ecule, said amount is effective in 

preventing or inhibiting cancer in a man^cial 
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A metho4 of preventing or inhibiiing cancer in a mammal comprising 


administering to the mammal an effective amount of a recombinant vims according to claims 
^^ar ^7 alone or in combination witlW exogenous immund^timulatory molecule said 
amount is effective in preventing or inhibiopg the cancer. 

^ ,\>V A method according to claim ^S^vfiierein me mammal expresses an 

HLA Class I molecule selected from the group consisting of HL4-^1, HLA-A3, HLA-Al 1 , 
HLA-A33, or HLA-A68 

A\ .l>^ .HiC A phaimaceVical composition comprisin^^^ecombinani virus 
according to claims 43-^ or ^ aloite or in combmation with an exogenous 
immunosiimulatory molecule. chemoWapy drug, antibiotic, antifungal drug, antiviral drug 
or combination thereof and a pharmace^iicaliy acceptable earner. 

'Ci^|>V ^ A transgenic animal carrying and expressing a gene consisting of SEQ 
ID NO: 3 or ponion thereof, or aportion of SEQ ID NO. 2, whereih said ponion encodes a 
peptide immunologically recognized by antigen specific cytotoxic T lymphocytes 

/l"^ A cancer afetigen s^ecjfic hum^ cytotoxic Tjlymphocyie elicited by 

iepti4e according tQ^laim/-2^^ or 2v. 


the cancer ptr — , w > • i 

(j\ .1^ J^f The cancer antigen specific human cytotoxic t lymphocyte according 

. to claim vfb&teixi the lymphocyte recognizes an HLA-A3 1 moledile. 

^A'^ !0! The cancer anti^ specific human cytotoxic '11 lymphocyte according 
MH ^ — , 1 ^^"zes an HI-A Class I molqpule selected from the 


to claim wherein the lymphocyte rec 
group jconsisiingof HLA-A3, HLA-Al 1, 




<A33, and HLA-A68. 


